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f^marrmurr 


Currant  nethods  of  identifying  Pa* teurella  ptitlt  rely  heavily 
•e  twti  •pacific  for  detect  lap  free  t  ion  X,  the  envelope  eatlgea. 
Feeticia  X,  e  hector loe In  inhibitory  for  Pasteur* 11*  nooudo- 
fcafog-gaaa loelo .  hee  been  d— onetreted  in  neerly  ell  etreine  ieoleted 
fran  hueen  infection*.  The  remit*  of  uee  of  thie  cherecterietle 
ee  m  identifying  trait  for  £.  neeti*  were  compered  with  reeulte 
reported  for  detecting  fraction  X  by  fluorescent  antibody  end 
entieenee  eger  techniques.  Date  indicate  that  although  certain 
atypical  etreine  of  £.  neeti*  fail  to  react  in  one  system  or  the 
other,  a  co^lnatlon  of  these  teats  provide*  positive  Identifica¬ 
tion  in  all  case*.  The  rapidity,  eii^lieity,  end  specificity  of 
thie  test  makes  it  a  valuable  tool  in  the  study  of  plague  infec¬ 
tions  and  an  important  adjunct  to  methods  currently  in  uee. 


The  ItetlflMtisD  of  Faeteurella  wttli.  until  recently,  hu  boon  a 
time-consuming  problM.  Confirmation  of  fcbo  identity  of  eh*  Infecting 
organisms  by  accepted  morphological,  biadwial,  antigenic,  oad  animal 
infeet  ivity  studies  requires  approximately  2  weeks.  However,  with  the 
dwsloym#  of  fluorescent  antibody  specific  for  Fraction  I,  the  envelope 
antigen  of  P.  oestls.  it  has  bacons  possible  to  provide  e  presumptive 
diagnosis  of  plague  within  a  natter  of  hours.  Since  nsny  hospitals  ere 
not  equipped  to  perform  fluorescent  antibody  examination  of  specimens  for 
the  presence  of  £.  nestis,  it  seens  important  that  alternative  procedures 
should  be  available  to  provide  the  clinical  nlerobiologist  a  tool  for 
rapid  plague  detection.  One  such  highly  specific  method  has  been 
described  that  uses  a  nutrient  medium  containing  antiserum  specific  for 
Fraction  I.  This  report  discusses  the  application  of  the  pesticln 
assay*  for  detection  of  pesticln  I  in  rapid  presumptive  identification 
of  £.  pay t 


Pesticln  I  is  detected  by  its  ability  to  inhibit  growth  of  type  I 
Pasteurella  pseudotuberculosis .  a  species  closely  related  to  £.  pestle. 
The  major  requirements  for  a  successful  assay  are:  (1)  a  minimum  level 
of  Fe4*  and  (ii)  an  excess  of  free  Cat44.  These  conditions  ere  satisfied 
by  lncl jding  calcium  ethy lcnedleminetetraacet 1c  acid  (Ca-EDTA)  in  the 
medium.  A  proven  formula  for  pesticln  Z  assay  agar,  essentially  the  same 
as  described  by  Brubaker  and  Surge lid*  consists  of  4%  blood  agar  base** 
in  distilled  water.  After  sterilisation  at  121  C  for  15  min,  the  agar  is 
cooled  to  45  to  50  C  and  sterile  CaCl2,  Ca-EDTA,  and  glucose  are  added  to 
give  final  concentrations  of  0.01M,  0.1%,  and  0.01M  respectively.  The 
base  layer  is  poured,  solidified,  and  allowed  to  dry  at  room  temperature. 

Specimens  may  than  be  streaked  to  insure  that  developing  colonies  are 
well  separated.  Isolated  colonies  appear  after  24  hours  at  26  C  and 
reach  a  diameter  of  approximately  1  to  1.5  mm  in  48  hours. 


*  This  report  should  not  be  used  as  a  literature  citation  in  material  to  be 
published  in  tbs  open  literature,  headers  interested  in  referencing  the 
information  contained  herein  should  contact  the  senior  author  to  ascertain 
when  and  where  it  nay  appear  in  citable  form. 

**  Baltimore  Biological  Laboratories. 
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lash  pUt«  U  inverted  for  I  sdn  over  a  2  la2  gauze  pad  aa  curated  with 
chloroform.  This  atarlllaaa  the  surface  of  the  colon lea  and  prevent*  the 
Mill  from  nixing  with  the  Indicator  layer.  After  exceaa  chloroform  la 
allowed  to  dlnal pete,  welted  peat lc in  agar  la  cooled  to  45  C  end  Inoculated 
with  type  Z  F.  eeaudotuborculoala  eo  that  each  al  contain*  1  x  10s  orgaalaaa . 
Five  al  of  diia  euapeneion  le  then  pipetted  evenly  over  the  *ur face  of  the 
eaepoeted  coleaiae.  Plates  lacubeted  at  37  C  any  be  examined  after  18  to 
24  heare.  Vide,  clear  zonae  of  inhibition  appear  around  colonie*  producing 
paettela  I  (Fig.  1). 

Moderately  contaminated  aaaplee  aey  be  etreakad  directly  on  peetlcln 
aeeoy  aadlna.  A  aore  eat 1* factory  aethod  la  to  dilute  the  specimen  and 
inoculate  the  agar  with  cover a 1  level*  to  incur*  the  beet  possible  separa¬ 
tion  of  colonies. 

The  results  of  a  typical  test  are  shown  In  Figure  2.  The  saaple,  bone 
narrow  froa  an  erhuasd  body,  yielded  1.5  x  10®  £.  pest is  per  gran  of  tissue. 
This  wee  roughly  It  of  the  total  viable  organisms  recovered. 

When  pure  cultures  are  available,  one  plate  any  be  used  conveniently 
to  teat  as  aaay  as  six  unknown*  (Fig.  3). 

Zt  should  be  strongly  emphasised,  however,  that  positive  and  negative 
controls  aust  be  included  with  each  test  to  insure  that  the  system  is 
functioning  properly. 
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FIGURE  1.  Clear  Zone*  Around  Isolated  Colonies  of 
Pasteure 1 Is  pestls  Demonstrate  Pestle In  I  Inhibition 
of  Pasteurells  pseudotubercu losls ■  Mote  positive 
control  Is  center. 


FICURE  2.  Denonstratlon  of  the  Festlcln  I  Assay 
for  Detect  Inf  Pasteurella  pestls  In  Contaminated 
Specimens 


P.  pegtlf 


Alexander 
Dodaon 
Bryant 
M2  3 


ALaaka 


*  Onpublltbad  data,  1968. 
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TABLE  2. 

METHODS  FOR  IDENTIFYING  P. 

PEST1S 

Fluorescent 

Antiserum  Pestlcln  I 

Guinea  Pig 

Strain 

Antibody 

Agar 

Assay 

Phage 

Lethality 

P.  nestis 

Alexander 

+ 

+ 

+ 

+ 

+ 

Dodson 

+ 

+ 

0 

+ 

± 

Bryans 

0 

+ 

+ 

+ 

± 

M23 

0 

0 

+ 

+ 

+ 

P.  pseudotuberculosis 

Alaska 

+ 

0 

0 

0 

0 

PB1/+- 

0 

0 

0 

0 

0 

±  -  Inconsistent. 


The  use  of  the  pestlcln  1  assay  has  several  Important  advantages, 
especially  in  diagnosis  of  human  Infections.  First,  the  method  Is  easy  to 
use,  and  extensive  training  is  unnecessary.  Secondly,  there  is  no  require¬ 
ment  for  expensive  and  unusual  equipment.  The  basic  materials  used  in  the 
assay  are  inexpensive,  quite  stable,  and  easily  obtained.  Suitable  avirulent 
strains  of  F.  pseudotuberculosis  also  are  readily  available.  Third,  unlike 
testing  for  phage  sensitivity,  pure  cultures  are  not  necessary  if  the 
colonies  are  sufficiently  separated  on  the  initial  isolation  plate. 

Ve  do  re-emphasize  that  the  use  of  the  pestlcln  I  assay  is  not  Intended 
to  replace  other  accepted  techniques,  but  rather  to  supplement  them  and 
Increase  the  effectiveness  of  plague  Investigation. 
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ACT 

Current  methods  of  identifying  Pasteurella  pestle  rely  heavily  on  tests  specific 
for  detecting  fraction  I,  the  envelope  antigen.  Pestlcln  I,  a  bacterlocln  Inhibitory 
for  Pasteurella  paeudotubercu lost s .  has  been  demonstrated  In  nearly  all  strains 
Isolated  from  human  Infections.  The  results  of  use  of  this  characteristic  as  an 
Identifying  trait  for  P.  pest Is  were  compared  with  results  reported  for  detecting 
fraction  I  by  fluorescent  antibody  and  antiserum  agar  techniques.  Data  Indicate 
that  although  certain  atypical  strains  of  P.  pestla  fail  to  react  In  one  system  or 
the  other,  a  combination  of  these  tests  provides  positive  Identification  In  all 
cases.  The  rapidity,  simplicity,  and  specificity  of  this  test  makes  It  a  valuable 
tool  In  the  study  of  plague  Infections  and  an  Important  adjunct  to  methods  currently 
In  use. 
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